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Abstract
Endoscopic submucosal dissection (ESD) is efﬁcient for en bloc resection of large colorectal tumors. The main compli-
cations during ESD comprise perforation and bleeding. For the standardization of ESD, it is most important to prevent
these complications. Adopting a safe strategy of ESD, the use of hyaluronic acid for injection solution, and a suitable choice
of knife are efﬁcient in the prevention of perforation and bleeding. In this article, the authors describe a safe procedure of
ESD to prevent complications, especially perforation and bleeding. This article is part of an expert video encyclopedia.
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Video Related to this Article
Technique
Endoscopic submucosal dissection (ESD) for colorectal tumor.
Materials
• Endoscope: EC 590 MP; Fujiﬁlm, Tokyo, Japan.
• Injection liquid: 0.4% hyaluronic acid (HA) solution,
Mucoup; Johnson & Johnson, Tokyo, Japan and Seikagaku
Corporation, Tokyo, Japan.
• Injection needle: 25-Gauge needle, Impact ﬂow; TOP,
Tokyo, Japan.
• High-frequency generator: VIO300D; Erbe Elektromedizin
Ltd., T +ubingen, Germany.
• Transparent hood: Elastic touch; TOP, Tokyo, Japan.
• ESD knife: Flush knife BT 2.0 mm (XDP2618DT); Fujiﬁlm,
Tokyo, Japan.
• ESD knife: Clutch cutter (XDP2618DT); Fujiﬁlm, Tokyo,
Japan.
• ESD knife: Mucosectome 2; Pentax-Hoya Co., Tokyo, Japan.
Endoscopic Procedure
ESD has a high rate of en bloc resection for large colorectal
tumors, and its invasiveness is less than that of laparoscopic
surgery.1,2 However, the procedure of ESD has not been
standardized because of its associated technical difﬁculties. A
safe strategy, suitable knife, and adoption of other equipment
including the use of HA for the injection solution are neces-
sary while performing ESD in order to prevent its associated
complications, especially perforation and bleeding.3
The case of a 66-year-old woman with a tumor graded 0-
IIa, measuring 95 mm, located in the rectum has been pre-
sented. The tumor was diagnosed as early rectal cancer with
invasion only up to the mucosa by conventional endoscopy
and additional magnifying endoscopy. ESD was performed
using a general lower gastrointestinal endoscope with a single
channel under carbon dioxide insufﬂation. After determining
the margins of the tumor with indigo–carmine dye, a 0.4% HA
solution was injected to induce a higher elevation of the
submucosa and also to lengthen the duration of the con-
tinuous elevation of the submucosa.4 Then, a partial circum-
ferential incision was performed with an ESD knife. A Flush
knife BT 2.0 mm was used because it also allows further in-
jections into the submucosa. In their institution, the authors
have used a partial circumferential incision because complete
initial circumferential incision might cause leakage of in-
jection ﬂuid. Moreover, injection of the ﬂuid into the oral side
of the tumor can cause the position of the tumor to be per-
pendicular to the endoscope. This makes submucosal dis-
section difﬁcult. After mucosal incision, the submucosa below
the tumor was dissected from the anal side of the tumor with
the Flush knife BT (Endocut I, effect 2, duration 2, interval 1 in
VIO300D or Forced coagulation, output 40 W, effect 3 in
VIO300D). To achieve submucosal elevation, HA was injected
with the injection needle or Flush knife BT, as appropriate. For
preventing hemorrhage during ESD, the Clutch cutter, which
is a grasping-type scissor knife, was used to operate thick
vessels. The vessels were grasped by the Clutch cutter and were
coagulated and cut by it (Soft coagulation, output 100 W,
effect 7 in VIO300D; Endocut Q, effect 1, duration 3, interval
1 in VIO300D). This knife is also used, with soft coagulation
mode (Soft coagulation, output 100 W, effect 7 in VIO300D),
to stop sudden bleeding during dissection. Generally, thick
vessels are coagulated with hemostatic forceps and then they
are cut by the ESD knife. However, it is sometimes time-
consuming when there are many vessels in the submucosa.
The Clutch cutter has been used in such situations to decrease
the procedure time. Moreover, the Clutch cutter is effective in
some difﬁcult situations in ESD, such as paradoxical move-
ment of the scope and breathing movement of the colon.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
Video Journal and Encyclopedia of GI Endoscopy 397
Video available to view or download at doi:10.1016/S2212- 
0971(13)70176-6 
http://dx.doi.org/10.1016/S2212-0971(13)70176-6 
Open access under CC BY-NC-ND license.
Obtuse short-tipped knives such as the Dual knife and
Flush knife can easily cause perforation unintentionally in
difﬁcult situations described above. However, the Clutch cutter
is one of the safest knives in this situation because submucosa
was grasped and then dissected with the electrode. After
hemostasis in this case, coagulated vessels and submucosa,
which disturbed further dissection of the submucosa, could be
resected by the Clutch cutter. After the anal side of the tumor
was sufﬁciently dissected, a complete circumferential mucosal
incision was performed. The dissection from the anal side of
the tumor was performed again with the Flush knife BT. A fast
dissection could be performed by the Mucosectome 2, which
has a long blade. It could coagulate and cut thick vessels
without massive bleeding (Swift coagulation, output 40 W,
effect 2 in VIO300D). Continuing to dissect with prevention
of perforation and bleeding, en bloc resection of the tumor
was performed completely. After removal of the tumor, thick
vessels in the ESD ulcer were coagulated with the Clutch cutter
to prevent postoperative bleeding. Histopathological examin-
ation showed that the tumor was diagnosed as early colonic
cancer with invasion to the mucosa.
Key Learning Points/Tips and Tricks
• A safe strategy, suitable knife, and adoption of other
equipment are necessary while performing ESD in order to
prevent perforation and bleeding.
• The scissor-type knife is one of the safest knives for difﬁcult
situations such as low mucosal elevation, paradoxical
movement, breathing movement, and ﬁbrosis.
• HA solution can achieve high and sustained submucosal
elevation, which is necessary for safe and deﬁnite ESD.
Scripted Voiceover
Time (min:sec) Voiceover text
0:00 We present here the case of a rectal tumor
with a diameter of 95 mm. After the
observation of the tumor using indigo carmine
dye, a 0.4% hyaluronic acid solution was
injected to induce a high elevation of the
submucosa.
0:21 Then, a partial circumferential incision is taken
with an ESD knife. We use the Flush knife BT
2.0 mm, which is an obtuse short-tipped knife.
0:35 The Flush knife is capable of injecting solutions
into the submucosa. In our institution, we use
a partial circumferential incision, because
complete initial circumferential incision could
cause leakage of injection ﬂuid.
01:02 After incision, the submucosa below the tumor
is dissected from the anal side of the tumor
using the Flush knife BT.
01:32 To prevent bleeding during ESD, narrow vessels
are coagulated with the Flush knife BT.
01:47 On the other hand, thick vessels are grasped by
the Clutch cutter and they can be coagulated in
soft coagulation mode.
02:06 Then, they are cut by the Clutch cutter in
endocut mode.
02:14 Generally, thick vessels are coagulated with
hemostatic forceps and then they are cut by
ESD knife. However, it is sometimes time-
consuming when there are lots of vessels in
the submucosa. We use the Clutch cutter in
such a situation to decrease the procedure
time.
02:59 When sudden bleeding happened during
dissection, despite the use of the Clutch cutter,
we stopped the bleeding using the knife in soft
coagulation mode. Then coagulated vessels
and submucosa, which disturbed further
dissection of the submucosa, could be
resected by the Clutch cutter.
04:16 After enough of the anal side of the tumor is
dissected, a complete circumferential mucosal
incision is performed. Mucosal injection of
hyaluronic acid is made to the submucosa and
following mucosal incision is performed
appropriately. Hyaluronic acid enabled
sustained elevation and it aided safe and
deﬁnite mucosal incision.
05:12 A circumferential incision is completed, then
again the dissection from the anal side of the
tumor is performed with the Flush knife BT.
05:35 A speedy dissection is performed by the
Mucosectome 2, which has a long blade. This
knife can coagulate and cut thick vessels
without massive bleeding.
06:04 Continuing to dissect with the prevention of
perforation and bleeding, complete en bloc
resection of this huge tumor is performed.
After removal of the tumor, thick vessels in the
ESD ulcer are coagulated with the Clutch
cutter to prevent postoperative bleeding. In
this case, a small tear of proper muscle layer
is detected. Then, endoscopic clipping is
performed to prevent delayed perforation.
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